The material with memory of shape -nitinol -is used in technique as an actuator in various devices of deforming, testing as well as in servo mechanisms. An important characteristic of such actuators is the rate of development of stresses. As a rule, the rod constructions are used in these actuators as power elements. But their use has limitations associated with the need to ensure rapid and uniform over the cross section heating them as well as with difficulties of methodological nature to create "shape memory".
INTRODUCTION
Materials with "memory of shape" find application in medicine and technology [1] [2] [3] .
Among of all "shape-memory" alloys, of greatest interest is the alloy of titanium with nickel (NiTi) -nitinol as the alloy that develops reasonable large stresses during reverse martensitic transformation at predetermined, even though limited, displacements [4] [5] . In engineering the choice of nitinol is primarily due to the need to create a different kind of deforming tool, appliances, equipment, for examples, presses, presses-dies for implementation of dividing operations, durometers for special applications with small mass-overall dimensions and low power consumption, devices for use by the emergencies Ministry and others [6] [7] [8] . (Figure 1 ).
All known devices use power elements of rod structures as actuators [8] . But such power elements have some shortcomings: reducing their efficiency as a result of the non-uniformity of temperature fields in the cross section of the rod, methodological difficulties of creating "memory" (the use of equipment developing large stresses to induce memory), low productivity due to significant time of heating and cooling of the In this case the total force developed by the actuator, in general, must be summed in accordance with the number of the power elements. The authors confirmed this assumption experimentally. For example, for one power element the developed stress at zero displacement is 280-320 MPa whereas for the actuator from three thermally MIE-2017 thin elements it is 850-950 MPa [9] . Authors of the work [10] , where rod elements were used, came to the same conclusion.
Advantages of the multi-link actuators consisting of thermally thin elements are:
• uniform heating across length and cross section is ensured;
• inducing of memory in a single element does not require equipment with high specific pressures;
• supply of coolant and removal of heat are facilitated, for example, heating -by passing a current through the wires, removal of heat -by blowing up of the wires by air;
• the possibility appears for creation of actuators with a significant deforming force.
MATERIALS AND METHODS
The measuring stand was designed and fabricated to obtain technical and operational characteristics of a power element (Figure 3 ). The special device (stand) was designed for performance of tests and definition of main technical parameters. Its scheme is shown in Figure 3 . The stand is the frame on which are placed blocks of fastening of the power element, the mechanical stretching device, current leads, units of measuring of force and temperature.
On the base 1 three supports 2, 3, 4 are fixed rigidly and coaxially relative to each other, in the guide holes of which the holder 5, holder-adapter 6 and tension rod 7
are mounted with the possibility of easy axial displacement. The holder 5 is pressed against the support 4 by the spring 8, the force of compression of which is adjustable by screwing the stud 9 into the boss10 which is fastened rigidly on the holder and is KnE Materials Science MIE-2017 fixed by the lock nut 11. The compression force of the spring is set in accordance with the test program, and is 7-12% of the expected force in the manifestation of "shape memory" of the test sample.
The test sample 13 is fastened in the bosses of the holders 5 and 6 on special insulating adapters 12, the electronic force gauge 14 is installed between the adapter 6 and rod 7. Readings of the gauge 14 are recorded with an oscilloscope. Pre-tension of the power element, equal to the compression force of the spring, is performed by the nut 15.
The stretching device has a stop limiting the displacement of the power element when restoring "shape memory".
RESULTS AND DISCUSSION
In the experiment the temperature of reverse martensitic transformation was prescribed equal to 100 ∘ C. This temperature determined the magnitude and duration of the passing current.
In the experiment the wires ∅ 1.0 mm from the alloy TH1 [11] of working length б = 100 were used.
Changing the degree of deformation by limiting of displacement with the help of the stop of the stretching device, we recorded the forces, developed therewith ( Figure   4 ). 
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Processing of results of the experiments, presented in Fig.4 , made it possible to obtain the deformation-force characteristic of the power element (Fig. 5 ) which allowed defining design parameters, geometric sizes (characteristics) of the actuator as a whole, including the required number of power elements as well as the developed forces at the predetermined (required) displacement. Table 1 and make it possible (by selecting the magnitude of current I) to provide the predetermined productivity of the devices with the cyclic use of them. Using the obtained data, the actuator ( Figure 6 ) was designed and fabricated for the model of the press with force of 7.060788 (кN) (Figure 7 ).
CONCLUSIONS
1. The new design of multi-link actuators which consists of thermally thin power elements connected in parallel has been presented. 2. Studies have been conducted which allow obtaining of initial data for designing a multi-link actuator (developing forces at the predetermined displacement, geometric sizes of the power element, number of power elements, length of the actuator, actuator productivity, a mode (speed) of heating and cooling).
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3. The press has been tested in laboratory conditions and meets the technical specifications.
